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ENZYMATIC LIQUID DETERGENT COMPOSITION 

sto r^I r SrJr" ti0n re,ateS t °. an aque °° S enzyma " c **" deter 9 8nt «""P°sition with improved 
storage stability of the enzymes contained therein. 

It is well known in the art that enzymes can lose their activity over a certain period when included in an 

a ZZl^T^ T P05 *° n ' ^ ™- have ^ made ^ ^ 0 

6 activity by including in such compositions an enzyme-stabilizing system. 

pJH2T ^ rprfsin9ly found ,hat 8,6 inclusion ° { a certain class of preservatives in such aqueous 
enzymatic liquid detergent compositions also retards the loss of enzyme activity 

Since preservatives are compounds which either kill or inhibit the growth of microorganisms, one would 

con - st,lutfen - ,n con,rast ^ we found " uite "«e^ted«y « . JLhSTS 
SSi p "* w ,nfluence on *" ^ "** in they *—* r9terd - - - 

This specific class of preservatives embraces the compounds having an isothiazollnone backbone in 
M ll-T^ Ty S iCal 8X3mpleS a auch ""m* ar * U-benzisothiazolin-3-one, 5-chloro-2-methyK- 
7S isothiazolin-3-one,2-methyl-4-isothiazolin-3.one. w*™myM- 

bv ^httT^Tillf r S in ? USl ° n * S Sma " aq,0Unt * these Preservatives, in the range of 0.001-0.1% 
by weight of the total detergent composition, 
significantly retarded the enzyme deactivation. 

20 im D m!L P S n VTh!£ !T f0re fela,8S * m 8qU80US 8nZymatiC liquid deter 9 ent "-nposieon with an 
TZtS 9 ° f the _ en2 y mes •»» '^Proved storage stability being obtained 

by the Inclusion in the composition of 0.001-0.1% of a preservative having an ieothiazolinone tarkhn™ in 
its molecular structure. uauwor» in 

d^'SSS*' n? 19 COmPOSiBOn * PreSent inVenfon C0ntains as 8Ssential in 9 redfe n* a 
aetergent-active component and enzymes. 

25 d fl t a m S 8 n?inT-r tiVe ? mponent can 08 ^ •*»*. nonionic. cationic or zwrtterionic synthetic 
detergents and mixtures of one or more of these detergent-active components. 

- ^wtiZ^ZZL^^* component(s) ^ from 5 - 7a preferaw ^ m ™* 

mb^o^™ 5 T d *" ^ inV8mi0n Protea5e5 ' amy,asB8 ' ^ and 
™*Z -ru ° r m0 / e * th8Se en2ym9S - FT0teaS8S ^ e referred enzymes for use in the present 
irrvertran. The amount of enzymes present in the composition may range from 0.001-10% by weight 
, B compos.tjon may furthermore contain other optional ingredients such as perfumes, colouring 

P^orsSZ^'?, 30 ^' ^«*™«***« builders, bleaching agents bS 

precursors, hydrotropes. solvents, suspending agents suds suppressors etc. 
The invention will be further illustrated by way of Example. 

40 EXAMPLE 

The following formulation was prepared: 
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$ by weight 

c 13~ c 15 Primary linear alcohol, condensed 15. o 

with 7 moles of ethylene oxide 

di<soft tallow) diraethylammoniuin chloride 1.5 

industrial methylated spirit 5 . 

propylene glycol 5 

' borax decahydrate ig 

perfume ^ 

Colour ^ 0.001 

. protease (Alcalase R ex Novo) 0.34* 
preservative x 
demineralised water to j 0 0%. 

' Corresponds to a proteolytic activity of 6 glycine units per milligramme 

i.2-Benzi S othiazolin-3-one was included as preservative, at various concentrations and the residual 
enzyme activity determined after storage at 37'C for four weeks. For comparison purposes: the formulation 
wrthout any preservative as well as with 0.075% formaldehyde were also included in the tests 
The following results were obtained: 



Enzyme activity (in GU/mq) 

Formulation Initial After 4 weeks at 37 *C 

Control (no preservative) 5.9 2.5 (42% remaining) 
+ 0.003% 

l,2-benzisothiazolin-3-one 5.9 2.8 (47% remaining) 
+ 0.0165% 

l/2-benzisothiazolin-3-one 5.7 3.5 (61% remaining) 
+ 0.03% 

l,2-benzisothiazolin-3-one 5.8 4.3 (74% remaining) 

+ 0.075% formaldehyde 5.4 1.7 (31% remaining) 



1. An enzymatic liquid detergent composition comprising 5-70 % by weight of a detergent-active 
matenal, from 0.00MO % by weight of an enzyme which is a protease, amylase, lipase or cellulase the 
balance be.ng an aqueous medium, characterised in that it contains from 0.001-0.1 % by weiaht of a 
preservative having an isothiazolinone backbone in its molecular structure. 

nn » 2 ^° m ^° Siti ?. n ff 0 ^ 10 claim 1 ' characterised in that the preservative is 1 ,2-benzisr>thia Z olin-3- 
one, 5-chloro-2-methyl-4-isothiazolin-3-one or 2-rnethyM-i 5 othiazo)in-3-one 

3oJ!e A COmP ° Siti0n accorcBn 9 ,0 cIairn 1 or 2 - characterises in that the preservative is 1 ^-benzisolhiazofin- 
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© Enzymatic liquid detergent composition. 

© The invention relates to an aqueous, enzymatic 
liquid detergent with improved enzyme stability. By 
inclusion of a specific type of preservative of the 
Isothiazol'Kione type, the rate of enzyme deactivation 
issf - 
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Description 

The present invention relates to an aqueous enzymatic liquid detergent composition with improved 
storage stability of the enzyme contained therein. 

It is well known in the art that enzymes can lose their acBvity over a certain period when included in an 
aqueous Hquid detergent composition, and various proposals have already been made to retard that loss of 
activity by including in such compositions an enzyme-stabilising system. 

The prior art as to industrial enzyme preparations includes the use of various biocldes. Thus DE-A-27 
58 022 relates to catalase preparations containing 0.05-0.5% by weight of a mlcrobiclde. FR-A-2 099 701 
relates to liquid enzyme preparations stabilised with various stabiliser materials, and also expediently 
including various antimicrobial substances to protect the enzymes from the harmful influence of microorgan- 
isms. 3-lsothiazolones and their use as biocides or disinfectants in appficatjons including oil, leather, paper, 
and soap are known from US 4 252 694. 

We have now surprisingly found that preservatives having an isothiazolinone backbone in their 
molecule, when included at from 0.001-0.1% by weight in aqueous enzymatic liquid detergent compositions 
comprising 5-70% by weight of detergerri-actlve materia! and from 0.001-10% by weight of protease, 
amylase, lipase or cellulase enzyme (the balance being aqueous medium), also retard the loss of enzyme 
activity. 

Typical examples of suitable such compounds are l,2-bertzisothiazolin-3-one, 5-chloro-2-methyl-4- 
isothlazolin-3-one, and 2-methy!-4-isothiazolln-3-one. 

We have found that the inclusion of a small amount of these preservatives, in the range of 0.001-0.1% 
by weight of the total detergent composition, significantly retarded the enzyme deactivation. 

The present invention therefore relates to an aqueous enzymatic liquid detergent composition with an 
improved storage stability of the enzymes contained therein, the Improved storage stability being obtained 
by the inclusion in the composition of 0.001-0.1% of a preservative having an isothiazolinone backbone in 
its molecular structure. 

The enzymatic liquid detergent composition of the present invention contains as essential ingredients a 
detergent-active component and enzymes. 

The detergent-active component can be either soap, anionic, nonionic, cationic or zwitterionic synthetic 
detergents and mixtures of one or more of these detergent-active components. 

Preferably a nonionic synthetic detergent Is used, either as such or in admixture with a cationic 
detergent-active component. 

Usually, the total amount of detergent-active components) ranges from 5-70, preferably from 10-40% 
by weight of the total composition. 

The enzymes that can be used in the present invention are proteases, amylases, lipases, cellulases and 
mixtures of one or more of these enzymes. Proteases are preferred enzymes for use In the present 
invention. The amount of enzymes present in the composition may range from 0.001-10% by weight 

The composition may furthermore contain other optional Ingredients such as perfumes, colouring 
materials, soil-suspending agents, other enzyme-stabilising agents, builders, bleaching agents, bleach 
precursors, hydrotropes. solvents, suspending agents suds suppressors etc. 

The invention will be further Illustrated by way of Example. 
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The following formulation was prepared: 
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% by weight 

c 13" c 15 P timar Y linear alcohol, condensed 15.0 
with 7 moles of ethylene oxide 

5 di(soft tallow) dimethylanrmonium chloride 1.5 

industrial methylated spirit 5 

propylene glycol 5 

to borax decahydrate 1.5 

perfume 0.25 

colour 0.001 

J5 protease (Alcalase R ex Novo) 0.34* 

preservative x 
demineralised water to 100%. 

W * Corresponds to a proteolytic activity of 6 glycine 
units per milligramme. 

25 1,2-Be!izisothiazolin-3-one was included as preservative, at various concentrations and the residual en 
activity determined after storage at 37" C for four weeks. For comparison purposes; the formulation w 
any preservative as well as with 0.075% formaldehyde were also included in the tests. 
The following results were obtained: 

30 Enzyme activity {in GP/mg) 

Formulation Initial After 4 weeks at 37 'C 

as Control (no preservative) 5.9 2.5 (42% remaining) 
+ 0.003% 

l,2-benzisothiazolin-3-one 5.9 2.8 (47% remaining) 
m + 0.0165% 

1, 2-benzisothiazolin-3-one 5.7 3.5 (61% remaining) 
+ 0.03% 

l,2-benzisothiazolin-3-one 5.8 4.3 (74% remaining) 

45 + 0.075% formaldehyde 5.4 1.7 (31% remaining) 



1. An enzymatic liquid detergent composition comprising 5-70 % by weight of a detergent-active material, 
55 from 0.001-10 % by weight of an enzyme which is a protease, amylase, lipase or celkilase, the balance 
being an aqueous medium, characterised 'm that it contains from 0.001-0.1 % by weight of a 
preservative having an isothiazoBnone backbone In its molecular structure. 
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2. A composition according to claim 1 , characterised in that the preservative is 1 ^-benziso-ttiiazolin-3-one, 
5-chloro-2-methyl-44sothiazolin-3-one or 2-me»iyM-1sothla2oln-3-one. 

3. A composition according to claim 1 or 2, characterised in that the preservative is 1 ,2-benzisothiazolin-3- 
5 one. 



Revendications 

10 1. Composition detergents liquide enzymatique compranant de 5 a 70% en poids d'un detergent actif, de 
0,001 a 10% en poids d'une enzyme qui est une protease, una amylase, una I i pase ou una ceJluiase, 
te complement <5tant un milieu aqueux, caracterisee en ce qu'elle content de 0,001 a 0,1% en poids 
cPun conservateur comportant un edifice de base d' isothiazolinorte dans sa structure moleculaire. 

re 2. Composition selon fa revendicatlon 1, caracterisee en ce que le conservateur est la 1,2- 
benzisothiazoKnorie-3, la 5-chloro-2-methyl-4-isothIazolinone-3 ou la 2-methyl-4-isothiazolinonB-3. 

3. Composition selon la revendication 1 ou 2. caracterisee en ce que ] e conservateur est la 1, 2- 
ben2isofliiazolinone-3. 



AnsprUche 

1. Enzymatlsche, flOsslge Detergenszusammenseteung umfassend 5-70 Gew.-% eines Detergens-aktiven 
25 Materials, 0.001-10 6ew.-% eines Enzyms. das eine Protease, Amylase, LteasB oder Zellulase ist, 

vrobei der Ausgleich etn wSBriges Medium ist, dadurch gekermzeichnet, da£ sie 0,001-0,1 Gew.-% 
eines Konservierungsmittels mit einem Isothiazolinon-Gsriist in ihrer Molekularstruktur enthalt 

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daS das Konservierungsmittel 1,2- 
so Benztsothiazoltn-3-on. 5-Chlor2-methyl-4-isothiazolin-3-on oder 2-MethyI-4-lsothIazolln-3-on ist 

3. Zusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet. dafl das Konservierungsmittel 
1,2-o9nzisothlazolln-3-on Ist. 

as 
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